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(54) NUMERICAL CONTROLLER 
(57) Abstract: 

PROBLEM TO BE SOLVED: To smoothly machine the surface of a 
work by a machine tool and to effectively prevent the damage or 
the like of the machine tool by unnecessary acceleration by 
calculating the correction amount of a point sequence command so 
as to make the one of a large value in plural curvature evacuated 
values be small in a correction amount calculation part. 
SOLUTION: The correction amount calculation part 5 calculates the 
correction amount of the point sequence command so as to make 
the curvature evacuated value of a track by the point sequence 
command set by an evaluation range setting part 4 be small. A 
correction amount limiting part 6 limits the correction amount of the 
point sequence command so as not to make the correction amount 
of the points sequence command exceed a maximum allowable 
error, A point sequence movement part 7 moves the position of the 
point sequence command of a point sequence command input part 3 
corresponding to output from the correction amount limiting part 6. 
A point sequence interpolation part 8 performs interpolation 
calculation based on the point sequence command outputted from 
the point sequence movement part 7 and a speed command, 
calculates the positions command of the respective shafts of the 
machine tool 2 and outputs it for each sampling cycle. A servo 
control part 9 controls the machine tool 2 based on a position 
command or the like outputted by the point sequence interpolation 
part 8. 
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17), (218) (^l^^n^AASi., ' , AA « K , ffiSBUfl^* h )\,<D & m&tt (0 2 *<D|P^*/h t 

Si-, ' , AASi * , AASm 1 \Z&^T. XZte ^HUt^t. 4(117) iZMfolsfc 

Ei = - (-P SiJ +6P i 2 -15Pi-, + 20P, 
-15Ph, +6P,,, -Pi,, ) / 20 

(219) 

[ 0 0 7 2 ] *{Cibf^lCO^TI5iWtS. ® 1 0 &CCO 
*JSco^li 3 co M ^ ^ e 1 b ©j£ai»^*IE» 1 2 
b C0ftf^^^t7 D — — h"C^^o HOC^tl 
3t±. H 3 fC^L/c^cOfl2*§ 1 ©ffllC^WSXry 
y° S T 9 ®^t>0l:Xf7 ys T 5 0 (?)11^It^ fcco 

[ 0 073] Xf7^ST50 m 1 1 (C^T 

30 % h<D-x:$>z> 0 cent, mmmmmfe as 4 -eg 

R£tt*j*#*IEj*P. <h^cOjtuf£co& 2 A, Pi -, , 

p,-, , Pn, f p„, <z> 5 &T*&%> *><Dt LxmiEm 
Ei za-wtzm&iz-mTmm-r&o 

ft * B-lf T £ £ W X t> PJ *i fC 31 ffl "C £ £ £ t a 

[ 0 0 7 4 ] ^ij^co^IEftE, (DttlTiUi^TcO^ 
USTJfttf'S. if, 4( 1 0 3), (104), (10 
5) ^ffl^Til 2 {Z^ir&oUmft^t? h;USi- 2 
40 Si., , Si , S,,, ^frlTTS, *fC, mJfB^ft^ 
h^Si-, , S s -, , Si , S,m CO^^^L,-: , L 
■ 1 - 1 , Li , Li , , 0 t«6^»o 

Li- 2 = s q r t (Sxs-2 2 + S yi-, ^2 

+ Szi- { *2) 

(301) 

Li-,=sqrt(Sx i -,~2 + Sy 1 -,~2 

+ SZi., *2) 

( 3 0 2 ) 

Li = s q f t (SXi " 2+Sy, ~ 2 + S z ,■ 2 ) 

( 3 0 3 ) 
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[ 0 0 6 9 ] Jb CO cfc ^ tc. C©*K©^IB2 Kcfctl 

[0070] mm<Dj&m3. mmomm 1 0jsai»*« 

t u ^ m & f c jS ¥ J » ^ co m ie id f£ * * *r Si ffi < J: 3 ft 
[ 0 0 7 1 ] @9 ncco^0jco^J6co^li3 K^s&fi 

i b \*z.o)mm<DBm 3 o»tt*jfwsg, sbn^^co 

fl^^l 3 co^IEfifl-g:^, 1 2 b \$Mffi<DWM 3 (D^^ijfg 

^i^jEffi-c&s-o n 1 \z^Ltz^m<D^m 1 co&d^jp 
stuwaivit iiiEstts:^ 5 b co^scotaiico^ 
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L i 1 1 = sqrt ( S x s + 1 2 + S y , , , 

+ SZm 
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( 3 0 6 ) 



( 3 0 7) 

[ 0 0 7 6 ] CZr\ Qt-, , Ri-, , Qi , R, , Q 20 St ©ck 5 h JU© ft $ £ ffl ^ T fUST £ . 

Qi-, =2/ (Li-, (L,.i +L,., ) J 



i i i 



Ri-i =2 / (Li-, (Li., +Li-:)} 



Q i =2/{L i (Li + L i - 1 ) } 



Ri ~ 2 / {Li-, (Li + Li - , ) 1 



Q s ,, =2/ {L,n (Li,, + L i ) } 



( 3 0 8 - 1 ) 



( 3 0 8 - 2 ) 



( 3 0 9 - 1 ) 



( 3 0 9 - 2) 



(310-1) 



Riu -2/ {Li (L it i -f L, ) } 
[ 0 0 7 7 ] mi 2 o \Z, jSM»*Pi-i -p 

h ^AW; , AW, , AW,,, \$mft&lZM 

tzmiz&vmfrttntfteznT^zrctb. aw,., , 
Aw, , Aw m te^n^n* jft5»i»*tt*Pi-i ~p 
i m. Pi - 'vPm FhI. p. -Pim 



(310-2) 

[ 0 0 7 8 ] iilE^Pi Sr^IEfiE, 

4 ( 3 0 5) , ( 3 0 6), ( 3 0 7 ) cOhuIB 3 ^ 

^^7 hJ^AWi-, ' , AWi ' , AW,,, ' i-T^o 



AWi., ' =Qi-> (Si-, +E, ) -Ri-, Si-z 

(311) 

AW, ' =Qi (Si -Ei ) -Ri (Si-, +Ei ) 

(312) 

AW iH ' -Q... Si tt -Rmi (Si -Ei ) 

(313) 

[0 0 7 9] (311) , (312), (31 3), ( 1 1 4 ) £ EHifc . K ffi^fr 1*7 K;U©&«lfifc 

3 ) hWW,„. ' , AW, ' , AW m ' ft<F>2 S^la^^/jMh^^^iEftEi frlfgT £ t . ^ 

iz&i*x±$ 2 < t#^ie (i i 7) Lfe^^oDd;^ fttmcat^W bns, 

jiEi mmomWi i .fcsswsa (i i 

E, = - (K, Pi.-! + K, P;,, + K, p i 
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[0080] Xf7^ST5 OTteiC (3 14) fC J: 0 

[o o 8 i ] &±tD£p ^(D-MMcDmm 3 iun 
[0082] %m<onm^A . mzmmowm 1 

2, £ ^ JS <Z) fl£ 8g 3 **<Dm%k 

[ 0 0 8 3 ] 0i3 \tzL(D%mcomm(Dw^m a \z 

T, 1 c tmfe(0 9.l4 ©^MftJWSS, 5c^l(7) 
J&J6 4 <Z)^iE*S-3¥W, l 2 c «3li6©^J6 4 <Djft5»Jfg 
❖ telESB'Tf&S. B l K^bfcSJSwJB* 1 tf>*fiif&ISP 
Sii t<ol^(i, ^jESK-^^ 5 c co®S<Z)ffi^c^^ 

[ 0 0 8 4 ] *tC«jf^fC^UT^B^*r U 1 4 te^jte 

<DJgK40ftttM0£B l c <D&m$^miE» 12c© 

c <7> ft f£ , 130X77^3 T 3, 4, 5, 6, 8(7) 
ft*>0 CXf^ T^S T 6 0 £JBI^, B3(0Xf^ST 
9 Of^t>0 l:^f7/ST6 Uffl^Sili. @ 3 tc^ 

[ 0 0 8 5 ] UT, Xr-^ST60a<t^XT7^S 
[ 0 0 8 6 ] XT7^ST6O0llt;9l^lSi 



-R, ? +Qi Ri 
+ Ri 1 + R, i , 



T t 



R i t i R i t 



+ R i I +R jl| : 

(315) 

t? te&< . itu^n f jft, f£#n b/S (ttl + nf + nb 

gnpj^T$>^> D fc^A,, fflf * © g> , il«fll(7) 
J-^l:nf = nb = 2, & £ H IJJgjfccD fl&H 3 <D X o 
n f = n b - 3 Ililt5©ttftlt*5. 
[ 0 0 8 7 ] *<Oft*«ii^.ntf. «t0j£V>IBH 

20 £ifeiR£^Tfaa& i^?:J:Of 6^f:t§M 

2 <fcT*£^ j«<DlHi4£JU^* 
[ 0 0 8 8 ] *C, Xf7/ST61 <Z)#!^{c:2^Tt8 

a^-r^o xf7^ST6 nc^^xn, w^iasfi^ 

ie«W^ft«ftSTtt«)S. ^<7)fffi^£:P (t) £4?tt 
E , = P ( t , ) - P , (401) 

[ 0 0 8 9 ] **(£>#i^<h|5j DS3I£> 

A D J: 0 xlf-f >^£^4#<D&^£ffl^T^tl 
tf. 4*©fl*£fcTtt*5£<!:J&«Sjir&3. 

iS^ (AMKo l ^fia^g? (2& 
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P (t) = {X (t) Y (t) Z (t) } 



(4 0 2) 



ZC7:\ X ( t ) 



Y ( t ) , z ( t ) fct, ^ti^nvx 

X ( t ) =C Xi • t 7 +Cx, 



Y ( t ) =C y 



Z ( t ) =Cz 



+ C y 



t 1 +Cz, 



[0 0 9 0] Hi 5te2&X7°^>fft$(D&Tte#>(Z) 

2X&0. B¥fffi^ia*T:$)^ P ; • i , Pi-, , P, , P 
j i i , P.ti ©tfSjfifcSU ie«W&2*X75*f > 

tt«jt»w*-r^^»cifitj< ct -5 tcitiEaEi want)* 



t + C X o 

( 4 0 3 ) 

t + C y o 

(4 0 4) 

t + C z o 

(4 0 5) 

10 [ 0 0 9 1 ] ^ (4 0 3) (4 0 4) , (4 0 5) C 
£^T, Cx, , Cx, , Cx 0 fc£<D&mt. */Jn2 
HSSfflV^T**5C:t^Tf5. f&fc^, Cx, , 
Cx, , C x 0 \Z-3^Tl$* 



I C x j > C x i \ Cxii } 

-■[inv (A' xa) ] x (A' xb) 

( 4 0 6 ) 

A = [fink f i - . k t 1 — f i 
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P X i i 1 l - 1 PX itl) ) 

T, Px, IH>r'^Xi0^(OxIii , C* 
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[ 0 0 9 2 ] Y, ZH^^ClLTt). 
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* ^ cfc -5 & jft Wfi* *f L T &¥M%ft<D 

[ 0 0 9 4] mmowzMs. m 1 1 \tz^%m^%m^ 
mm 5 feet a £^-r>rD y^H^e* 

a, 7 d ii*ie<D^sg 5 <D&&mm3x$>% 0 
mmffl6(Dm*izmu>T#W)£&z>ttbiz* z<D&m 

$#it^?Jffi^$i¥flfil6HiS^«4 tcfctl^TS. 1 2 d 
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[0095] frizmitiz'o^Tmwtrz. m i 8 tie© 
mmomm 5 1 d v&mm^mmu 1 2 

^STl^ryVsT2 6 ©jja^i 3 £>&©£fpjti 

[0096] H 1 8 fCfi, |§I3CDX^^7 P ST22, 2 
4, 25, 27(Dmm&te<, Xf'V^ST26©M 

t)tlZ> Ml 8^Xf7^ST2 6 "C£jE#* 
ff^n^^JiJ^^Pi £/JR>T> WE P. <Dfr<D&P 
in OiiEl^ffl (Xf>yyST3-XT7yST2 
1) #|*0igLfT*>*l*. 

[ 0 0 9 7 ] &±<Z><£ ? iC. £<D£1fo<D&1g 5 (Cctn 

t\z&K>* mvmL\zxz&m<Dft±*mz>£twpim 
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:t, z.<omi&<o&m 6 iz&^x ta, ifiiiBja^^iES 

[ 0 0 9 9 ] 119 fiC6D»^»HJfiC9^Ji 6 iC <fc<5|& 

T, 1 ett*JK<0^« 6 12eHXM 
0^1l6o!>jSailB^«IE«, l 3tiA*£ttfcj&?i|f&^ 

g|5 1 3 &<stsc tT$>a o 

[oioo] ^(cftfp^o^rittB^-rSo @ 2 o 

coj^^ 6 (D^mmm^m 1 e ^mjia^^j^^^iE^ 1 2 

e (B#il»¥i|»rffi 1 3(Dll^^t7D-f t-^^ 
[0101] R3I]eK$H;:J: P . Si, 

Xf7 7°ST8 1 *Cfl!jl£ii#)£o 
[0 1 0 2 ] XT77ST8 ltlt /SJUtDf^^i 

x 7 :/S T 8 2 fC#tJl£ji#)3 0 30 
[0103] XT77ST8 2t(t 

[0 10 4] ^ffl«H^^«4tt, ±BBCcfc0«K$n 40 

*nmmmz^#>, mz. wKSftfes*** rmmmm 

[0 10 5] Sfcfc. SI^JS^T. Xr^yST85C 
MJI£ii#>S 0 Xf7^ST85Tit ft # - j£ CO K 

xt7^s t 8 9 izmwzmv)* \&mz&x{t 
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[0106] &mtf-feX$>tl&, Xt77°ST86C 

S T 8 8 lC&lJl£:jid6, M^tt € 1 «fc 5 77 ft * 

[0107] i^IEfiH-m^ 5 tt, tcT*lRL/fc*ftl: 
iiiE»^f|-^:TSo ±IBfv^^T, X77 

^ST 8 0, 8 2, 8 5l:^^Tit Sl^B^vh 

[0108] 82iit wmmm^miEmmwyj&zm 
(3) ^^ijKisog^fiRffcoif ia-ef^ ff^t^^A^<^ 

[0109] ea 2 2 itzcomi&nMM 6 ic&ttS7jr££ 

<&^t£mf%<Dfr&wmKffibftiz?zcttf^M 
[0110] gJLiicDj: -5 r <nnifecD&w t 6 (c j:ti 

[0111] 

ckSJlinXSaS:^ b^MC XfP««K:^^B^:llD 
[0 112] »*iS2gB««^^lc:cfcn«. ^lESff^ 
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[0113] m^mz iBKco^e^tCctn^, ^iesh-ip: 
zx^izmfcLtz^x. m&mrtiztettz^tt^z b)i 

< TZ> Z £.&X£, Z.niz<kD. 

2 um<o%m<D9h^n^ z ttfx%z>m$kw&z> 0 
[oii4] m^m* mmommiz xntx . miEmmw 
^iz&tfzmmmzn'&m^mvATizmmT zmiEmm 
m^zmTLZ <ko \zmj$Ltz<DX\ miEmiYmm^z^n 

xftmM\z£%m^&^Tftmm<Dmm&%£-f 

[0115] m^m s $zm<Dmwiz&n&. msEmnYW- 

zmizx *) mzhm-fztitzmft^z k ^zm^xntnts 
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^mmmmxte^m&iz&^x h &mr5f?zm<bfr \z-? 

[0116] m^me mm<o5£m\z£tit£, mjEmitn 
&tfi. wmmmft<D&nm^iz z &&±.<D&m$:fcx\z 
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\zftLxb®im$:%<tz j £z> c tts.< m<hfrte&m%$i 

[0117] m^m 7 un<<j)%m\z xn\%. miEmmw 
sw, wmmmft<n&p\mi5iz 2^^hx\t^^ x 
?izmf&Lfz<DX\ ^t^mwm\z^y)^^(Dmmzk 
^\z{^^tz^¥\^^^(Dm^noz,t^x^^9)]^ 

[o i is] m^m 8 mm<D%w\z<kti&, mmmmw 
ffliz&tfzmiEmzn&mmmuTiz ®m~tz>m^mu 
m?$£m^&£oizffif&Lrz(Dx. mjEmmnffliz&v 
^^\m^(ommmf)n^^mm^±^±^t^mtu^x 

[oii9] m >&m 9 mm<D5£wiz <ttitt, miEmm% 
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miEZftfz&mm^zumcDmiE&iztttzmfc 
m(DWt%\zm^^^o\zm^Ltz(Dx\ x^om^^t^^ 

[oi2o] m&m i omM.<n5£wiz£ti&, xti^n 
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z>xo izffi$Lbfz(bx\ ^z^ztemmvmB&mfrs 
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-rzkotem^tzh, ftmizmmrznzmQm^, 

[@ i] co^wvnmwm i \z±z>&mmwmm 
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[13] ClO^B^c^^MOff^ 1 K J;3^filfrj^§ 
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[®7] c (D^wvmmcomm 2 iz xz^m 
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30 -S o 
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[01 5] ii©fi4 iz&nz> 2 xxs* =7^ >$m 
<d h x \ztb co ^^-r ^ rnxfoz* 
[0i6] mm<oMM4 iz&if%&mm^<DmiEj&m 
(DMZ^y^ymx&Zo 
50 [017] z.(D^m(Dmm<DjBm 5 ^z^^^mmm^ 
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[120] d co^0Jl co ^Jfc fl^jg6 fc ££$:/iI$JPI£ 

r - h ft 5 o 
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